Spontaneous perforation of the renal pelvis and extravasation of urine into the perinephric space is an extremely rare condition in childhood. It is mostly related to underlying congenital urinary tract abnormalities and caused by urolithiasis or infection in the setting of urinary obstruction. Here, we report a case of an 18-month-old female patient with rupture of the renal pelvis by an extruded kidney stone and its management.
Introduction
Calculus located in the urinary system that leads to spontaneous rupture of the renal pelvis is an extremely rare complication of urinary stone disease. [1] Although a case series of spontaneous ureteral ruptures caused by ureterolithiasis in adults have been reported; there is no case of spontaneous perforation of the renal pelvis by a calculus in childhood. [2] Here, we report renal pelvis rupture and perirenal urinoma caused by a calculus and its management with a review of the literature.
Case presentation
An 18-month-old previously healthy female patient presented to a primary health center with the complaints of fever, vomiting, and abdominal pain. She was referred to the pediatric oncology department with an initial diagnosis of retroperitoneal tumor after revealing a complex lobulated cystic mass of 153 × 31 mm pushing the left kidney forward on the left retroperitoneal side on performing abdominopelvic ultrasonography. On conducting a physical examination, the patient was pale, faint, had mild dehydration and abdominal tenderness on the left flank region. Her fever was 38.6°C, heart rate was 145/ min, and respiratory rate was 32/min. She had no known medical or family history of urinary or metabolic disease. Based on the initial laboratory findings, she was anemic (Hgb 7.3 g/dL; Hct 22.9%) had leukocytosis (33.470 per mcL) and elevated CRP and procalcitonin (286.1 mg/L and 73.81 ng/mL, respectively) levels. Her BUN level was 76.17 mg/dL, creatinine level was 1.83 mg/dL, sodium level was 129.08 mEq/L, potassium level was 4.94 mEq/L, and albumin level was 2.44 g/dL. Urinalysis revealed leukocyturia, hematuria, and bacteriuria. Antibiotics were initiated and urine cultures were obtained. She was referred to our department after a contrast-enhanced abdominopelvic computed tomography (CT) scan showed a complex cystic mass of 6 × 4.5 cm and contrast extravasation from the collector system into the mass, with a 10 mm stone formation inside the mass ( Figure  1 ). Perirenal urinoma was the diagnosis, and an ultrasound-guided drainage catheter was initially placed into the urinoma. Plain roentgenogram showed the drainage catheter and a radio-opacity consistent with the presence of urinary stone ( Figure 2 ). To achieve a better drainage and to aid better healing of the collecting system, we intended to place a double-J (JJ) stent into the renal pelvis via cystoscopy. However, we were not able to place a JJ catheter because of the wide perforation site in the renal pelvis that caused the catheter to move directly outside the kidney. The drainage catheter that was initially placed in the urinoma was kept for 4 weeks until urine drainage stopped. Plain roentgenogram and repeated control ultrasonographies revealed a normal left kidney with no perirenal urinoma and an absence of the stone ( Figure  3 ). Drainage catheter was removed, and the patient had no other complaints during her follow-up.
Discussion
Spontaneous rupture of the urinary collecting system is a rare condition usually associated with predisposing factors, such as infection, malignancy, urolithiasis, or interventional procedures, leading to urinary tract obstruction in adults. [3] This phenomenon in childhood is extremely rare and usually occurs in the presence of congenital anomalies such as obstruction of posterior urethral valves and ureterovesical and ureteropelvic junctions. The excessive increase in the intraluminal pressure in the urinary tract results in a forniceal rupture, which is the weakest part of the collecting system. Rupture of fornices leads to perinephric collection of urine. [4, 5] To the best of our knowledge, spontaneous perforation of the renal pelvis caused by a calculus in children has not been reported in the literature. In the present case, our patient had a spontaneous rupture of the renal pelvis, extrusion of the calculus, and perirenal urinoma. The pelvic wall may have become thinner, fragile, and partially hypoxic because of nephrolithiasis and chronic hydronephrosis. Acute or intermittent changes in the renal pelvic pressure, such as coughing, sneezing, and vomiting, may induce the rupture of renal pelvis and an extrusion of the calculus.
Ultrasonography, intravenous urography, and contrast-enhanced abdominal (CT) are not only helpful in the diagnosis of leaks in the collecting system but also help in the cause and extent of the pathology. Although ultrasonography shows cystic masses perirenal urinoma, hydronephrosis, or obstruction site, it is less sensitive to identify small urinary stones, particularly those located outside the renal parenchyma. However, plain radiographs are helpful to identify radiopaque stones (Figure 3) . The most useful imaging study to identify cystic or solid masses with calcifications is abdominal CT. Additionally, delayed images usually show extravasation of the contrast medium and provides information regarding the perforation site. [6, 7] In the present study, we confirmed not only the contrast medium extravasation but also showed extruded calculus in the perirenal space by contrastenhanced CT study. To avoid unnecessary exposure to radiation to a growing female child, we only followed the patient with plain roentgenogram and ultrasound studies; hence, we did not perform a second CT after no calculus was revealed in plain X-ray and ultrasonographic images.
Treatment of the urinary extravasation depends on the etiology and should be individualized in each case. Placement of a ureteral stent that splints the ruptured area may be used for initial treatment.
However, ureteral stenting may be inadequate for the drainage of perirenal urinoma. According to the guidelines of the American College of Radiology, percutaneous drainage of the pelvicalyceal system not only provides a better drainage than a JJ stent alone but also helps to heal the pelvicalyceal perforation. [8] Under the guidance of ultrasonography or CT, a urinoma drainage catheter may also be placed into the urinoma. Drainage of the urinoma improves renal healing and helps in the preservation of renal functions.
Placement of only a nephrostomy catheter may not be enough, and combined placement of a nephrostomy catheter and a ureteral stent catheter is warranted in some persistent leakages of the collecting systems of the urinary tract. Additional use of a Unusual complication of a urinary stone in a child: spontaneous rupture of the renal pelvis with the migration of calculus into the retroperitoneum nephrostomy catheter or a ureteral stent with a percutaneous drainage catheter improves the diversion of the urine from the ruptured area and accelerates healing of the injured collecting system. [7] In our case, we initially placed an ultrasound-guided drainage catheter into the urinoma; then, the placement of a JJ stent was attempted but was unsuccessful. The catheter was kept for 4 weeks until the urine output stopped by the end of this 4-week period. Surprisingly, extruded stone in the perirenal space had disappeared. The patient was also followed up by the pediatric nephrology department for the presence of any metabolic disorders; however, no metabolic disorder was detected.
This study shows the first case of a patient with spontaneous pelvic rupture by nephrolithiasis and an extrusion of the calculus in childhood. Conservative treatment with the drainage of the perirenal urinoma using a percutaneous catheter is generally satisfactory. 
